We obtain quasicrystalline structures in Monte Carlo simulations of a simple two-component Lennard-Jones system in two dimensions. The quasicrystal, which shows tenfold symmetry, appears to be an equilibrium state of the system. Although the structure corresponds to tiling of the plane with rhombuses, it is not a Penrose pattern. (Fig. 1) 
Shechtman et al. ' 
and cooled slowly from high to low temperatures. The particles were initially placed at random in a large circular container with hard walls.
Our simulation employs three types of Monte Carlo moves. In addition to traditional local, single-particle moves, we allow moves to any position in the system, and where a =L or 5 denotes large or small atoms, o,~is the bond length, and E p the bond strength. We choose bond lengths to promote local decagonal order: 2sin36 =1.176. . . , three-particle "flips" which interchange the position of a large atom with two adjoining small atoms. While the acceptance ratios for the latter two types of moves are small (generally less than 1% below the transition), they are an extremely effective aid to equilibration. In particular, the flips e%ciently break up metastable configurations containing close-packed triangles of like particles.
We studied a range of system sizes, from seven atoms up to 132 small atoms and 140 large atoms (Fig. 1) Flips were attempted after every five attempts to move each particle individually.
The system was then quenched to a P of 20.0. The ordering transition occurs at a P of approximately 4.4. Several separate cooling runs were performed. The results for internal energy and for bond-angular order parameters from these separate runs were in good agreement in the ordered phase, although some discrepancies were observed near the transition. Hysteresis was observed upon heating of the system through the transition.
The reproducibility of our results leads us to believe that the quasicrystalline state in this system is, in fact, the equilibrium phase of these temperatures.
Notice the nearly perfect short-range order in the interior of Fig. 1 . Each bond is close to its optimum length.
All local configurations may be found in a Penrose pattern, with one exception which will be discussed shortly.
All pairs of bonds form angles which are close to integer multiples of 36 . In two dimensions, perfect local bondorientational order guarantees perfect long-range bondorientational order. ' Calculating the bond-orientational order parameters' we find sharp maxima when n is an integral multiple of 10. Figure 3 shows all local environments which are likely to occur in the equilibrium phase at low temperatures. Note that there are just three distinct ways to pack atoms around a small atom, and six ways to pack atoms around a large atom. What about those equilibrium configurations which are not found in Penrose patterns?
These are the rows of three colinear adjacent large atoms which may be seen in Figs. 1, 3 
